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This nemo precupposoo eomo acquaintance with "A Machine Oriented Logic 
Baaed on the Rcaolution Principle"* J*A, Robinson, JACK Jon, '63. The reador 
(tiffittUlat vich thic paper chould bo Able to get a general Idea of the theorem 
If he knows that G~ A 1» A post operator Indicating o minimal Oct of substitutions 
(moat general substitution ) neceaaary to tutiaform fill clement* of the set of 
formulae* A, into the same element (to "unify" A), so that vh£n £T exists 
A 0" . io a sot with one element (a "unit"). 

Example* 

A - {f(x), y, f(s(u». f<B(0)} 
<T A - £s(u)/k. f(g(u))/y. u /* } 

A(T A - F«C8(u>> ? 

Another nost general unifier of A la \ g(c)/u» f (t(*))/?» */u \ • 
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Thcorco : 

BW cxlot. if£ ff^ matt. Both C A tf BQ - «nd 0*, (T A ^ 

unily the sat A £od ot the woe time unify the net B. 

frg pf: 

a lo o rropt cottgrol qlmultanoouo unifier of A and B if A/> la a unltj hf 
lo a unit, end If A© end B8 are units then thoro Is a eubstitution \x ouch that 

By the Unification Theorem if 8 aimultoneoualy unifies A and B It can 

be written as <T> for some K because it unifies A. Since 6 also unifies B» 
A 

BO • B CT A will bo a unit, so thst X must unify Bff^- 0* B g- to fl taoat 
general unifier of BQ\ so there is soma n such that any unifier of BC ft nwy bo 

written ffl — |i» Therefore 6 may be written as G^^ff M ead ^A^B (T ls 
**u^ A A 

n most general simultaneous unifier ol A end B- It follows then that there exists 

a simultaneous unifier of A and B iff CT.CLq- «tists iff <7 A and tf^ exist. 

A A 

By synmctrical reasoninE ^jGaCT U * lfl ° fl mBt & n0T * 1 « iBultflM0UB uai* 1 " 

B 

of A and B, and since V^ exists implies CT fl exists, ^ A(r «*■" iff 

tf B <r 4 exletfl * - ' 

A 






■ 
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A - 


Jx. f(o,y), f(u.y)} 


B - 


£y. sOOl 


«i* 


jf(«,y)/». a/\x\ 


<r B - 


i^M/y * 


b 'b" 


[>. f(i.8(u)). f(u.g(u))J 


BCr A- 


[y. 8(a) 1 


°^b" 


[f(i>.SC))/«. •/" ? 


B»t- 


[8(«)/y"J 



^A^ia " ^b^act - i 8(a)/y> <<«*iC*))Att */uf 






i 



A - (£(x.y). f(«,b)J 

b - S*» y } 

ACT B - $f<y.y). «(-.»»)] 

BC A - J*. *>} 

Helthor G aC nor 0* B( - eriata. 
B A 
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AftPlic.-rticn 



■ 






This theorem shows that certain proofs in Robinson' o resolution syotcm 
arc equivalent. Thus in^rovetaents can bo mado to search proccdureo which test 
equivalent proofs* 

Lot A * 5Ajj A 2 ^ and B - £b.* D-"! ouch that tf end tT exist, 

and let [*i\ * { *** 2 B l^ p md £* B 2^ b ° claufleo ( fietB °* literals) 
with no variables common between the sots so that £*,? T * f A i*^ "<* 
1 B 2\ i,J ~A * i B 2i * (Ibis io the result of a preliminary step in resolution.} 
Then the proof (where V indicates resolution) 

exists* i.e» \."-> rr «!•£*■ if «nd only if the proof 

KM Kl 

cxistat ■ince this proof exists only if UA^T- exists* 

u • * 

By an extension of this reasoning It can be seen that any such reerrongecteat of 
a proof tree corresponding to a rearrangement of the order of unification leads 

to sn equivalent proof. In pertlcuisr there ere S P T Sfl (asymptotically 4 n ) 
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«y 9 of dcvclopina « proof without fac torin B involving -2 2-lit.n.l, tcminol 
cl O u fiO0 . and 2 Witorol. taming clauooo . 0>8 . fct ^ ^ ^ } oquiv-lcac 



atructureo! 






c / 







f A 
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